ne of the most commercially important species of the marine clam Venerupis aurea was fed on dry preparations of seaweeds (Enteromorpha intestinalis and Ulva lactuca) and condensed preparation of phytoplankton. Daily growth rate (DGR) of clams as live wet weight increase was calculated to determine the effect of different diets. Comparing DGR of feeding bivalves with that of control, some variations were recorded. Higher growth over control was obtained for juvenile Venerupis aurea (3-6 mm) fed on phytoplankton and Enteromorpha intestinalis. For the clam size 6.1-9 mm, the bivalves fed on Enteromorpha intestinalis and Ulva lactuca showed higher growth. The largest clam size (9.1-12 mm) which was fed on the previous diets, failed to attain the same growth as control. So, the differentiation in growth was related to size of clam and also to type of the diet.
INTRODUCTION
Many species of bivalves are commercially important, playing crucial role in the local economies of many countries. Suspension-feeding bivalves, primarily clams, scallops, oysters and mussels, are a significant element of nearshore communities, which profoundly impact pelagic and benthic processes. Through filter-feeding activity, they can recycle large amounts of particulate matter within the environment, converting some of it into flesh and gametes, depositing varying amounts to the benthos and cycling complex molecules into inorganic forms (Ward and Shumway, 2004) .
Family Veneridae has commercial importance and is considered as a successful group of bivalves (Mohammed et al., 1992) . Many species of this family are cultured as essential source of protein. Bivalves feed essentially exclusively on marine microalgae throughout their life cycle (Benemann, 1992) . In addition, variable proportions of detrital particles are used as food for marine suspension feeders. The contribution of detritus to the energy balance of bivalves is unclear since few studies have attempted to analyze the capacity of bivalves to utilize it (Elorza et al., 2007) . They measured clearance, ingestion O and absorption rates in bivalves fed increasing rations of detrital particles obtained from three vegetal species namely: Juncus maritimus, Ulva lactuca and Enteromorpha sp. The two genera Enteromorpha and Ulva are widespread in Lake Timsah which is considered as eutrophic lake (El-Shoubaky and Hamed, 2006) . They accumulate high levels of nitrogen and phosphorus, so, they are rich in protein and carbohydrate (El-Shoubaky and Abdel-Kader, 2007) . Artificial and replacement diets for bivalve molluscs have been developed and extensively evaluated (Boeing, 1992 and Jones et al., 1993) .
Venerupis aurea is a suspension feeder, fed on phytoplankton, and is considered as the most popular edible clam of family Veneridae. It is also considered as important bivalve fishery in Lake Timsah, where it is locally consumed and is exported to some European countries (Kandeel, 1992) . It is extensively fished in Lake Timsah throughout the year. This leads to the obvious decrease in its size. The aim of this work was to sustain Venerupis aurea larger size by feeding it on condensed phytoplankton and artificial diet of dry preparations of seaweeds.
MATERIALS AND METHODS
Samples of Venerupis aurea were collected from Lake Timsah, Ismailia, Egypt during spring 2007. All samples belonged to the same cohort (less than one year). The clams were measured by a Varnier caliper then classified into three size groups: juveniles (3-6 mm), young clams (6.1-9 mm) and large clams (9.1-12 mm). For each size, 1.5 g was weighed by an electro-balance to an accuracy of 0.01g. Two species of subtidal macroalgal species, Ulva lactuca and Enteromorpha intestinalis (which formed a flourishing seaweed bed in Lake Timsah) were handly collected, then dried at room temperature and ground into powder. For phytoplankton diet, the quantity of phytoplankton was doubled by filtering an equal volume of seawater in the container.
Three sets were performed from the juvenile, young and large clams. For each set, different diets of Ulva lactuca, Enteromorpha intestinalis and phytoplankton were added separately in three containers and the fourth was for the control without any additional diets. One liter of seawater was added to each container and changed weekly. Ulva lactuca and Enteromorpha intestinalis diets were added in ratio equals to10% of the bivalve live weight. The period of experiment was 12 weeks.
Mean individual weight of Venerupis aurea was estimated by dividing total weight (1.5g) by the number of live bivalve in each container. Daily growth rate (DGR) was calculated as a function of increase in wet live weight per period of experiment in days as the following equation: 
Period of experiment in days This equation was multiplied by 100 as a factor.
RESULTS
In the first set, control clams showed increase in weight from the second to fifth week, and then decreased afterwards (Fig.1) . Clams fed phytoplankton recorded the highest weight all over the period (ranged between 2.42% and 3.19%) except during the fourth and fifth weeks. Highest weight percentage was recorded in clams fed on Enteromorpha intestinalis (3.37%) and Ulva lactuca (3.19%) in the fourth and fifth weeks respectively. Table ( 1) shows that daily growth rate of clams fed on phytoplankton were capable of sustaining better growth than control. Higher growth over control was also obtained in bivalves that fed on Enteromorpha intestinalis. Different trend in growth of clams was recorded in the second set. Clams of control exhibited lower weights than others except during fifth and sixth weeks (6.95 and 7.52% respectively) (Fig. 2) . Young clams fed on seaweeds suffered from decreasing weight after the start of the experiment then increased in weight in a steady manner. Meanwhile, clams fed on phytoplankton directly increased in weight after beginning of the experiment till the eighth week after which its weight slightly decreased. Daily growth rate of clams fed on seaweeds (1.37 & 0.95 for Enteromorpha intestinalis and Ulva lactuca respectively) exceeded that fed on phytoplankton (0.42), and both were higher than control (0.28). Fig (3) shows that the clams of control in the third set increased in mean weight reaching its maximum value (24.6g) in the sixth week. Then the weight sharply decreased in the seventh week, after that an increase in weight was shown in a steady manner. Clams fed on seaweeds showed fluctuation in weight, ranging from 11.7-15g to 14.4-17.8g, for Enteromorpha intestinalis and Ulva lactuca respectively. Fluctuation in weight appeared also in clams fed on phytoplankton ranging from 18.7 to 20.5 g. Daily growth rate of control ( 3.56 ) exceeded that of clams fed on Enteromorpha intestinalis (1.82 ) and Ulva lactuca (1.75 ), whereas DGR of clams fed on phytoplankton equaled to zero as the weight at the end of experiment equaled to that at the beginning. 
DISCUSSION
In spite of the commercial importance and increasing demand of Venerupis aurea, its value may decrease due to the gradual decline in its size. This was clear in the variation of its maximum length from 37 mm (Kandeel, 1992) to 21.9 mm (Mohammad, 2007) and 31 mm (personal communication). This led to the actual demand for increasing the clam size. The present study selected juvenile and young clams of less than one year age, where the largest growth usually occurs in the first year of life.
Comparing the daily growth rate for the used diets with that of the control, each clam size varied in diet preference. In the first set, juveniles fed on phytoplankton, as their natural food, exhibited higher growth followed by these fed on Enteromorpha intestinalis. This indicated that clams at juvenile stage prefer its natural food, and the increase in its amount led to better growth. This was confirmed by Beiras et al. (1994) who pointed out that an increase in phytoplankton and benthic diatoms enhance bivalve growth. This growth may also result from high feeding rate that is clear in small clams than larger ones as mentioned by El-Moselhy and Yassien (2005) .
In the second set, clams fed on seaweeds had higher growth rate than that fed on phytoplankton. This can be attributed to the selective feeding behavior that is very common in benthic organisms. This is in agreement with Lopez and Kofoed (1980) and Harkey et al (1994) who found that both filter and deposit feeders are able to select particles of a certain size. Kang et al. (1999) suggested that there are 2 major sources of organic matter assimilated by bivalves, phytoplankton and suspended particulate organic matter (POM). They found that adult bivalves exhibited higher dependence on POM variability, while juveniles are more closely linked to phytoplankton. Consequently, the relative importance of the 2 major food sources depends on the age. The selectivity of particles may be on the basis of specific gravity and / or surface texture (Self and Jumars, 1978) , as well as on the basis of organic content (Taghon, 1982) .
Daily growth rate was decreased at larger clam size. This was clear from the third set in which all clams failed to attain the same size as control. It can be hypothesized that clams larger than 9mm were totally adapted to their natural food in normal quantities. Ward et al. (2003) recorded a significant decrease in feeding rates of suspension-feeding bivalve molluscs with increasing diet concentration. On the other hand, decreased in growth may result from a decrease in oxygen demand. This was mostly obvious in clams fed condensed diet of phytoplankton. Caers et al. (2003) indicated that flagellates are also part of intertidal bivalves planktonic food sources, with high level of Chlorophyta fatty acid marker, [GAMMA] 18:2(n -6) + 18:3(n -3). They suggested that Ulva pertusa (Chlorophyta) seaweed bed supplied important food source to intertidal bivalves. Additionally, the result of stable isotope analysis showed that phytoplankton contributed 86.2 to 89.0% to intertidal bivalves' carbon budget; macroalga U. pertusa origin source had a contribution of 8.7% to 11.0%, which indicated its role as an important supplemental food source to intertidal bivalves.
Our results revealed that differentiation in growth were related to size of clam and also to type of the diet. This study provides important information for the future productivity of cultured clams by demonstrating that feeding preferences may differ for clam size.
